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Abstract

This paper uses HistCite citation visualization software and takes the literature related to virtual
reality educational games in the Web of Science core collection database as the research sample to
conduct a multi-dimensional analysis of the research literature on virtual reality educational games
from 1999 to the present. It describes the temporal distribution of foreign literature on virtual re-
ality educational games, important journals and citation relationships, and presents thoughts and
insights based on the analysis results.
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2. BREKRSMRG*
2.1. BHREFKIR

W5 LA Web of Science #Z-.D &8 ABIEFE, KRKE: TS = (“virtual reality”) ANDTS = (“educational
game” OR “learning in game” OR “gaming for education” OR “game based learning” OR “educational use of
game”), EFEEMR 1999~2024 4 WFFU4k: “Science Technology” . “Social Sciences” ; CHAIEH:
“Article” . JtAEZH 1197 5 SCHRIE NI FCREA .

22. iIRIESNZE
AHH 5K HistCite 5] SC ] AL BAEIEAT 43 BT 40T HistCite j& IN3E/RET 2001 SEHEH ) —E5I XX
PR TR, BB SO R 45 R T o A, TSN ERIKREESEE, BT =2 6]
KIS AR R LEFCEZ RG] R RER, i Bz R RIS, a5 &2 0 SCE .
R K i HistCite Z40f04%: LCS (Local Citation Score) e SCHRE 24 7 B 42 Thowk 51 R, 1R
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P& LCS e, mI DUBRIE e A iZ 40k ) ks GCS (Global Citation Score) & Web of science #i# &
f5] H AR ; LCR (Local Cited References) & 2 2% SCRR/E M i Hda 45 H R, RHE LCR FIHEF, ArLAR
R E ST OGRS, R IR BT SR CR (Cited References) & 2% Uik %, 52 % 0k
BOOHET, AT LAPSHE S 7 1% 4k 1 2538 SC#k;  TLCS (Total Local Citation Score) &% #iF]. 1E# . K8t
SELE 2T /AT SCHREE T 51 A3 TGCS (Total Global Citation Score)&xf #AT . 1E# . KHtin 2%
Web of science £4f 22 H 11 51 FH S ALK o
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Figure 1. Annual distribution of research literature on virtual reality educational games
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3.2. #ARI o4

I 495 MHTIR R UL “ BIINSEZCE W AR” ST, R SRR AL AR T 0
K 2 o, B R SC 192 5, s R SCE T 15.9%. Hd, (HFEAHLS#E ) (COMPUTERS & EDUCATION)
WocERE, A 545, FR, TR TLCS M TGCS t/& i it . Bt 70 7k 254 M15907, 5 & T
AR T BRI ZER .. U IE I SE B B Rt R i,  GHENSEE) AMOKSCERRCR, mmHZ
AT FEfe ey, W5 B B % .

#* Journal Recs TLCS TGCS
1 COMPUTERS & EDUCATION 54 254 5907
2 INTERACTIVE LEARNING ENVIRONMENTS 35 50 584
3 VIRTUAL REALITY 215 71 813
4 APPLIED SCIENCES-BASEL 34 0 253
5 JMIR SERIOUS GAMES 34 2 275

Figure 2. High-volume journals
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3.3. BIMKREMFIH

£ fir By HistCite [¥] Graph Maker Zh XS SCHREA LCS #EATHET , BCE BI{E )y 30, BILLHLAT 30 id%,
AR IS T £ 2 J WU A B 5| SO B o 3 51 SO A 18T, AT AR S 342 AUk 32 UK e 1) D st bk o R A
Ry — (B BB AR — o SR, L o (B LA AR SR SRR B S Il v AL [ ) i) ) 6 Sk SR 5 SR 2
ISR R, AT BRI L 1) % A 15 15 2K 70 M R AL S 208 Wit e AU AF SR AT ST 00, B SRR
WA, UK U2 AU FUARVE R, SR T8 A B 51 AR, dnf&] 3. mf UK AT P 2E I 42 (19 STk Ok
Rk, 54N 431, 207, 160, 5414 555, 78. 65.

55— 47 LISCHR 431, 207 A1 160 JyHhLo T B % A2 5E . 431 & Feng Zhenan (2018)7E (it 5HL 5%
B HREM (Immersive virtual reality serious games for evacuation training and research: A systematic
literature review) o SCFE 5 1E i M LI S 380R T Hk 78 R ARLER HICES IR 7838 S5 N IR R AN S, A T
HMENESEO, KRR . @57 18 R GOCHREE IR T B AT Rt S MR HE SR . 1%
NEZERE S T OCRETT I, JRRAE TR M BRR, BARHCAAIT NN BRI R R G R Z
RIS [4]. 207 A& Chittaro A1 Buttussi (2015)7E( 5&F AT AL AT AL 2 10 55 55 ) b R R (1) Assessing
Knowledge Retention of an Immersive Serious Game vs. a Traditional Education Method in Aviation Safety)
t, AEFIRM T 3T HMD IutiR ek, T EEREA RN LR AIR, EB SRR ™ Ei
RHVE RGO, BUEAE N E AR MEFR TR 1077 2 5 s 2 w46 FH R Gl 2 2 2 808 T5 (% 4
R)HEAT T HER5]. 5 R B T 2 4 MR SR LSBT U R, AMORELE AL 5 SERITE A 2221,
T LK R 7097 e 30 50K P I [ 25 B2 A AR R AR B o X — DN EEAREER, PN AR ER A 227,
ASEAE T s S B e 2 BT ARSI S22, 2 Ja A0 — F S AT B AR IR B, ORI
Taza ke MAh, DA SRR AL BRI R, DOR ™ R b2 4R SRR 5] AR
160 /& Merchant (2014)7ECTH BN 5 ZE Y+ & 3K (Effectiveness of virtual reality-based instruction on students’
learning out comes in K12 and higher education: Ameta-analysis) . FZRBUERE: 73k LA L 7
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Figure 3. Chronological chart of references to research literature on virtual reality educational games
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5541, J2 LASCHR 555 78 A1 65 JyHU TR R 9K F B . 555 #& David Checa 1 Andres Bustillo(2020)
FERRAE (ZEARTESMARER) LK (Are View Of immersive virtual reality serious games to enhance
learning and training) . ZCE M TEENEIIE K, X ELISEBCE Wb AT 1 BMEITIR, OE—
ANFIRSUR . SR, XIS 1 135 TR TR sURE LI SEHCE Wk g 0, X i X 2 Mg #U L5k
MBE TGS, HRMERAH P RIE. Bk, MXERWRIR. EEMERD#ET 2. K5, 2
TSR BARZ A W R BRI M REVP A R FE AN GE R [7]. X B B B A LR
J7 R SIARAE DL YIFI 5 S SRR Y 2 (M 5. e, SR N AR IR A7 7 B4 T A, iX
SERIE 57 e AE DR R SV SR B th T R BOR ek, ook i 26 T H K H R D B2 DA 5 27 ] A5
R4 $2 4L 771 78 S Tassos A. Mikropoulos (2011)7E (i HALSHE ) T AEFKM LA LE (Educational
virtual environments: A ten-year review of empirical research (1999~2009)) . HF 572X REFIIN S (FE AT SE)
A B SEUERE FE B . 25 SRR, R 53 VPR SCE R K 2 BRI R R A,
(AL 2B AHE AN AP B IRCEE R A SE I 2 B 8, AT % 2] BARII N R IR B (EVE) [8].
JUE RIS SR 2 T AL TR, (AR & R S . RIS B B, xR T
AT A R T . ARG TR EVE BIRRSEHR 0 F P 28 BEFN % o) BORARIR EE IR, IX K&
Bk DT RIR RGN TIRE, WIBHEEERMNE, FHEABT#IREMILIIRe. £ FE
oA EEEN, X —AREEPIRANF AR . @0 E VT2 K2 5 EVE BT T et
B, X ECR AT I T IS S LSR5, A R SCRI A A G AR R N T e . BT IS @I R
LT F B AR MRS BRI SE N 2 R . IEALAS RN, PIMEMH SR AR T EVE W 5%,
MRAE TS 5F MG 18], AT EAR B S 3R 4t TRri4E . X TIREAE EVE 3B, H
AR AT A 8518 . UIRIBE T2 0 B, FRATTAEE X TR 5 1Y) 3= 2 R AR 2 7 SR 1R AR SR AT 5 I 5%
)5 65 +& Barney Dalgarno Al Mark J. W. Lee (2010)7F (FEEZ B HAZE) 1 (What are the learning
affordances of 3-D Virtual environments?) S R T =4k (3D) i 2% > P85 (VLES) 8 7 - ST AR A 7E 20
SRR FURCR SRR b, e E T —% 3D VLES MIURRREE, BFEEATINER SR E A E AT AT )
SRS BAG S SAN H[9]. ASSCH =4E VLES [N BT T 4838, 8l 7T IXBEHREER— R 75
OJRE ST . X UERE AR A B T Y 5ER A IR R I AT S5, SRS ST Nl 2, BN ) B
WZY5, SeE% ML, DS 4807 ZTRe LIRS AHLL, SR E A B IMES .
WEINA, AT HE BRIk S R BT 3D Wk BRI R, N &t — B 7t 3D VLES
(R MARR R 1 5 ST TR 2 ) 3 2 IR RS B G R NI, SCER SRR 3R H T AR e il fE sl “ B2k 7
Hrh O3 B ERZRXE R RSUEDT T, B AERNETE TR A =455 ) SR E 5 S 0
A .

3.4. 5|ASRSHT

SCRRARE S I S e e HEA AT 5038 ST IR S, — BT 5 4 01 BB 2, B MSCiBR B 2L, WA
NFERZLICHR. £ HistCite Ft1, X 1197 FSCHRIZIE LCS HiFr, 1581 10 At 8t e 5| FI K T4 T
15 F i 51 STk, i 4.

HeasE— W, f. ANCEHRRE GHENSBE) b, Hiar =/ SCE £ 5] ORI T4
H A4 Hi4 5752 Virvou Hil Katsionis (2008)F: &K R 7E (THENLEZE) L1 (On the usability and like
ability of virtual reality games for education: The case of VR-ENGAGE) < 3% £ & R U\ FIL Szl 2 i v 4k
AGF L B VPAL 2 B, R VIS PR T i S A AE — R FE R T MR I R, R A1) = 2 5 i e 40 L ST it B
FIK. B2, ENASHIEHE PR E AR, R 5 ek IS5 1 & AR B il R EE[10]
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160 Merchant Z, Goetz ET, Cifuentes L, Keeney-Kennicutt W, Davis TJ 50 656 3 109
Effectiveness of virtual reality-based instruction on students' learning in K-12 and higher education: A meta-analysis
COMPUTERS & EDUCATION. 2014 JAN; 70: 29-40

S}

207 Chittaro L, Buttussi F 36 168 2 59
il ion of an T ive Serious Game vs. a Traditional Education Method in Aviation Safety
IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS. 2015 APR; 21 (4): 529-338

w

65 Dalgarno B, Lee MIW 32 716 0 109
What are the learning affordances of 3-D virtual environments?
BRITISH JOURNAL OF EDUCATIONAL TECHNOLOGY. 2010 JAN; 41 (1): 10-32

4 78 Mikropoulos TA, Natsis A 31 457 4 93
Educational virtual environments: A ten-year review of empirical research (1999-2009)
COMPUTERS & EDUCATION. 2011 APR; 56 (3): 769-780

w

431 Feng ZA, Gonzalez VA, Amor R, Lovreglio R, Cabrera-Guerrero G 28 158 5 68
Immersive virtual reality serious games for evacuation training and research: A systematic literature review
COMPUTERS & EDUCATION. 2018 DEC; 127: 252-266

@

39 Virvou M, Katsionis G 21 168 0 30
In the usability and likeability of virtual reality games for education: The case of VR-ENGAGE
COMPUTERS & EDUCATION. 2008 JAN; 50 (1): 154-178

~

378 Butt AL, Kardong-Edgren S, Ellertson A 20 a6 1 36
Using Game-Based Virtual Reality with Haptics for Skill Acquisition
CLINICAL SIMULATION IN NURSING. 2018 MAR; 16: 25-32

@

555 Checa D, Bustillo A 20 159 3 164
A review of immersive virtual reality serious games to enhance learning and training
MULTIMEDIA TOOLS AND APPLICATIONS. 2020 MAR; 79 (9-10): 5501-5527

0

52 Dunleavy M, Dede C, Mitchell R 18 615 0 44
Affordances and Limitations of Immersive Participatory Augmented Reality Simulations for Teaching and Learning
JOURNAL OF SCIENCE EDUCATION AND TECHNOLOGY. 2009 FEB; 18 (1): 7-22

10 56 Smith S, Ericson E 16 99 1 23
Using immersive game-based virtual reality to teach fire-safety skills to children
VIRTUAL REALITY. 2009 JUN; 13 (2): 87-99

Figure 4. 10 highly cited references
[ 4. 10 E=# 51 30Ek
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i PR AR AL T IS S S AR A 515 S R R, 45K, 5 MR TR U 21
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